Pharmacokinetic optimization of benzodiazepine therapy for acute seizures. Focus on delivery routes.
All benzodiazepines enter cerebral tissue rapidly. However, the duration of action is short for diazepam (< 2 hours) and midazolam (3 to 4 hours) and longer for clonazepam (24 hours) and lorazepam (up to 72 hours), and is not correlated with the plasma concentration-time profiles of these drugs. Although a relationship between the plasma concentration of diazepam, lorazepam and midazolam and their pharmacodynamic effect has been demonstrated in healthy individuals, some caution is warranted as the clinical relevance of these data has not been clearly established. The physicochemical properties of benzodiazepines (lipid solubility and protein binding) regulate their rate and extent of entry into the brain and cerebrospinal fluid. However, the duration of the pharmacological activity of benzodiazepines may be in part related to the affinity of these compounds for the benzodiazepine receptors in the brain: midazolam, clonazepam and lorazepam have higher affinities than diazepam. In the emergency setting, the intravenous route is the most suitable, delivering adequate quantities of benzodiazepines as fast as possible. However, when intravenous administration is not available, rectal administration of a solution is a convenient method for diazepam, midazolam being the only one of these drugs that should be given intramuscularly. The assessment of the efficacy of benzodiazepines in the management of acute seizures and status epilepticus is mainly based on nonrandomized uncontrolled trials. According to the route of administration, the efficacy was 28.6 to 100% (intrarectal) and 54 to 100% (intravenous) for diazepam, 82 to 100% (intravenous) for lorazepam, and 79% (intranasal), 93 to 100% (intramuscular) and 100% (intravenous) for midazolam. Although diazepam was initially chosen for the management of refractory status epilepticus, the longer duration of action of lorazepam and clonazepam may favour the use of these 2 drugs. However, double-blind evaluations are necessary to determine which drug is best.